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PDQDJHWKHLUYDOXHLQRUGHUWRHQVXUHDVHUYLFHRIDGHTXDWHTXDOLW\DQGPDNHVXUHWKDWZKDWWKH\SDVVRQWRWKHLU
VXFFHVVRUVLVFDSDEOHRIFRQWLQXLQJWRGRVR'XHWRWKHLQGHILQLWHOLIHRIDQXUEDQZDWHULQIUDVWUXFWXUHDVDZKROHD




RI XUEDQ ZDWHU VHUYLFHV :DVWHZDWHU GUDLQDJH V\VWHPV RIWHQ VXIIHU IURP LQDGHTXDWH FDGDVWUDO DQG PRQLWRULQJ
LQIRUPDWLRQDVFRPSDUHG WR WKHLUZDWHUVXSSO\FRXQWHUSDUWV:RUNRUGHU LQIRUPDWLRQ LVDOVR OHVV OLNHO\ WRSURYLGH
XVHDEOHUHFRUGVIRUIDLOXUHPRGHOLQJDQGIRUHFDVWLQJVLQFHDZLGHUYDULHW\RIIDLOXUHPRGHVLVDWSOD\HJVWUXFWXUDO
EORFNDJHVJUHDVHDQGWKHDFFHVVLELOLW\RIVHZHUVWRPDLQWHQDQFHZRUNRIWHQFDXVHVZRUNRUGHUVWRPL[SURDFWLYH


































































D SUREDELOLVWLFPRGHO WKHUH LV QR SUREDELOLW\ OHYHO RU FRQILGHQFH LQWHUYDO WKDW FDQ EH GLUHFWO\ DVVRFLDWHG LQVWHDG
UHTXLULQJFRPSOHPHQWDU\WHFKQLTXHVWRHVWLPDWHFRQILGHQFHRQWKHSUHGLFWLRQV














DQG LW FDQ EH IHG HLWKHU WKH HQWLUH SUREOHP RU DQ\ QXPEHU RI GLVFUHWHO\ FDWHJRUL]HG RU FRQWLQXRXV H[SODQDWRU\
YDULDEOHV
,QDGGLWLRQWRFRQVWUXFWLQJHDFKWUHHXVLQJDGLIIHUHQWERRWVWUDSVDPSOHRIWKHGDWDWKH5)DOJRULWKPFKDQJHVKRZ
WKH FODVVLILFDWLRQ RU UHJUHVVLRQ WUHHV DUH EXLOW ,Q FODVVLFDO WUHHV HDFK QRGH LV VSOLW XVLQJ WKH EHVW VSOLW DPRQJ DOO
YDULDEOHVXVLQJ5)HDFKQRGHLVVSOLWXVLQJWKHEHVWSUHGLFWRUDPRQJDVXEVHWRISUHGLFWRUVUDQGRPO\FKRVHQDWWKDW
QRGH $IWHU REWDLQLQJ D ERRWVWUDS VDPSOLQJ GLVWULEXWLRQ RI WUHHV D ILQDO SUHGLFWLRQ LV PDGH E\ DYHUDJLQJ DOO WKH
SUHGLFWLRQVREWDLQHGE\DOOWKHWUHHV(DFKWUHHWHQGVWREHOHVVDFFXUDWHWKDQDFODVVLFDOWUHHEXWE\FRPELQLQJPXOWLSOH
SUHGLFWLRQVLQWRRQHDPRUHDFFXUDWHIRUHFDVWLVREWDLQHG>@












ZLWKFRQGLWLRQVDERYHDXVHUGHILQHG OLPLW HJDQGDERYH LQDJLYHQVHZHU V\VWHP VHFWRUZDVGHYHORSHGDQG
LPSOHPHQWHGLQWKH%DVHIRUPRUJVRIWZDUHSODWIRUP>@D-DYDEDVHGRQOLQHHQYLURQPHQWDVDQDGGLWLRQDOPRGXOH





7KH LPSOHPHQWDWLRQ XVHV WZR LQSXW ILOHV D VHZHU GDWD WDEOH DQG DQ LQVSHFWLRQV GDWD WDEOH )LJ  DQG )LJ 
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!RIH[SHFWHGVXFFHVV UDWH)ROORZLQJ WKLVSULRULWL]HGVWUDWHJ\ WKHH[SHQGLWXUHSHUFULWLFDO ILQG LV LQ WKLVFDVH
GHFUHDVHGDOPRVWILYHIROGIRUWKRVHILUVWIHZKXQGUHGPLOHVDQGWKHSURFHVVLVIXUWKHULQIRUPHGDVPRUHSLSHVDUH
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VWDWLRQRU::73WRZDUGVXSVWUHDPDXWRPDWLFDOO\GHILQLQJQHWZRUN]RQHVZLWKK\GUDXOLFPHDQLQJ7KLVDGGVDEDVLF










































DQGD VSHFLDORSWLPL]HG UHLPSOHPHQWDWLRQRI WKHRULJLQDO5DQGRP)RUHVW FODVVLILFDWLRQSDFNDJHRI:HNDQDPHG






RIPDJQLWXGH WKH UXQ WLPHV IRU WKH SDUWLFXODU FDVH VKRZQ LQ WKH SUHYLRXV VHFWLRQ DSSUR[  SLSHV 
LQVSHFWLRQVLQWKLV-DYDEDVHGFOLHQWVHUYHULPSOHPHQWDWLRQDUHEHORZVHFRQGV
2QHRIWKHPRVWXVHIXOIHDWXUHVRIDOHDUQLQJPHWKRGIRUFODVVLILFDWLRQVXFKDV5)LVLWVDELOLW\WRH[SORUHDQRSHQ
















DQG LLL HQDEOLQJ D OHDUQLQJ FXUYHZLWK UHVSHFW WR XVHIXO H[SODQDWRU\ YDULDEOHV E\ WKH XWLOLW\ZLWKLQ D UHODWLYHO\
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